Exposure of primate infants to adverse rearing conditions during the first half year of life can result in enduring behavioral, neuroendocrine, and immunologic abnormalities. However, the effects of differential rearing on cytokines, some of which can regulate immune and inflammatory responses and modulate activity of the central nervous system and the hypothalamic-pituitary-adrenal (HPA) axis, are largely unexamined. The present study explored the relationship between circulating levels of transforming growth factor-β1 (TGF-β1) and cortisol in macaques reared either normally or under conditions of variable foraging demand (VFD). Under VFD rearing, for a period of 4 months, the infants' mothers intermittently had to expend more time and effort to obtain food than did the mothers of normally reared control subjects. Two years after cessation of the rearing experience, exposure to a moderate stressor (confinement in an unfamiliar room for 90 min) induced elevated levels of serum TGF-β1 and plasma cortisol in VFD-reared monkeys compared to normally reared controls. The correlation between TGF-β1 and cortisol levels was substantially higher in the normally reared subjects. Examination of the relationship between HPA axis and immune function will improve our understanding of the pathophysiological consequences of adverse rearing.
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INTRODUCTION
When primate infants are reared during the first half-year of life in an adverse environment, long-lasting behavioral and neurodevelopmental abnormalities result. For example, when mothers face uncertain requirements for food procurement (variable foraging demand: VFD), their infants subsequently show greater timidity in the face of challenges such as novelty, separation, and social encounters than do controls reared in a stable environment (Andrews & Rosenblum, 1988 , 1991 , 1993 . VFDreared infants also manifest persistent neurobiological alterations, as reflected in elevations in cerebrospinal fluid (CSF) concentrations of 5-hydroxyindoleacetic acid, homovanillic acid, and somatostatin (Coplan, Trost, Owens, Cooper, Gorman, Nemeroff, & Rosenblum, 1998) as well as increased CSF corticotropin-releasing factor (CRF) and decreased CSF cortisol (Coplan, Andrews, Rosenblum, Owens, Gorman, & Nemeroff, 1996) . The long-term dysregulation seen in VFD-reared animals' stress-responsive hypothalamic-pituitary-adrenal (HPA) axis is of particular interest because of irregularities observed in that system in a number of anxiety and affective disorders, including posttraumatic stress disorder (Yehuda, 1998) and melancholic depression (e.g., Wong, Kling, Munson, Listwak, Licinio, Prolo, Karp, McCutcheon, Geracioti, DeBellis, Rice, Goldstein, Veldhuis, Chrousos, Oldfield, McCann, & Gold, 2000) .
